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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

The information disclosure statement filed 2 May 2006 fails to comply with 37 
CFR 1 .98(a)(3) because it does not include a concise explanation of the relevance, as it 
is presently understood by the individual designated in 37 CFR 1 .56(c) most 
knowledgeable about the content of the information, of each patent listed that is not in 
the English language. It has been placed in the application file, but the information 
referred to therein has not been considered. 

Applicant has provided a copy of JP 9-264926and listed the reference in the IDS. 
However, the attached English language abstract is for JP 9-264296. Further, the 
international search report identified JP 9-264296 as the relevant foreign document. 

The information disclosure statement (IDS) submitted on 4 May 2007 is noted. 
The submission is in compliance with the provisions of 37 CFR 1 .97 and 1 .98. 
Accordingly, the information disclosure statement is being considered by the examiner. 
Drawings 

Figures 14A and 14B should be designated by a legend such as -Prior Art- 
because only that which is old is illustrated. See MPEP § 608.02(g). Corrected 
drawings in compliance with 37 CFR 1.121(d) are required in reply to the Office action 
to avoid abandonment of the application. The replacement sheet(s) should be labeled 
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"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1,2,4,12,13,28 and 29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by MacArthur et al. (3,481 ,531), hereinafter "MacArthur". MacArthur 
discloses a compressor impeller (10) including a plurality of blades (16,18) attached to a 
hub (12) having a surface on which the fluid flow is inclined in relation to the axis of 
rotation of the impeller. MacArthur's hub surface includes a boundary layer reduction 
part in the form of a plurality of grooves (26). The use of MacArthur's boundary layer 
reduction part inherently prevents separation of the flow from the surface of the hub. 
MacArthur also indicated that the impeller is utilized within a centrifugal compressor 
(MacArthur column 1, lines 20-23). 

Claims 1 ,2,4-7,1 2,1 3,28 and 29 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Rand (WO 90/02265), hereinafter "Dresser". Dresser discloses a 
compressor impeller (10) including a plurality of blades (15) attached to a hub (11) 
having a surface (14) that includes a boundary layer reduction part in the form of 
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multiple "partial height" blades (18). These "partial height" blades inherently prevent the 
formation of the boundary layer and thus prevent flow separation due to their structure 
and influence on the flow. The "partial height" blades extend perpendicular to the 
surface of the hub and are between 5 and 85 percent of the height of the fluid blades 
(15). The "partial height" blades (18) extend from a position significantly downstream of 
the leading edge of the full height blades (15) and extend up to the impeller's outlet 
(See Fig. 1). 

In regard to claim 7, since the "partial height" blades are located between each 
adjacent full height blade they are deemed to be spaced substantially further apart than 
twice the thickness of the boundary layer, since the boundary layer thickness is 
relatively small. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3,8-11 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dresser-Rand (WO 90/02265), hereinafter "Dresser". Dresser discloses the 
invention substantially as claimed, but is silent as to the specific location the beginning 
of the "partial height" blades. Since applicant has not disclosed that having the 
boundary layer reduction part located approximately 1/4 of the distance from the inlet to 
the outlet solves any stated problem or is for any particular purpose above the fact that 
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the boundary layer reduction part reduces boundary layer formation and it appears that 
the "partial height" blades of Dresser would perform equally well with the starting 
location as claimed by applicant, it would have been an obvious matter of design choice 
to modify the impeller of Dresser by utilizing a starting location at approximately 1/4 of 
the distance between the inlet and outlet as claimed for the purpose of reducing the 
boundary layer and preventing flow separation. 

Claims 15,16,18,19 and 22-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dresser-Rand (WO 90/02265), hereinafter "Dresser" as applied to 
claim 14 above, and further in view of MacArthur et al. (3,481,531), hereinafter 
"MacArthur". Dresser discloses the invention substantially as claimed except for the 
use of a boundary layer reduction part in the form of a plurality of grooves. MacArthur 
discloses a compressor impeller (10) including a plurality of blades (16,18) attached to a 
hub (12) having a surface on which the fluid flow is inclined in relation to the axis of 
rotation of the impeller. MacArthur's hub surface includes a boundary layer reduction 
part in the form of a plurality of grooves (26). The use of MacArthur's boundary layer 
reduction part inherently prevents separation of the flow from the surface of the hub. 
MacArthur's grooves are linear and provided in either a wave-shape (Fig. 3) or 
sawtooth-shape (Fig. 5). MacArthur also notes that the grooves are about .015 inches 
deep with a corresponding impeller diameter of 9.344 inches. Thus the depth of the 
groove is 1 .6% of the outside diameter of the impeller (MacArthur column 2, lines 53- 
56). MacArthur's grooves brake up the boundary layer thereby reducing distortion and 
evening out the velocity profile along the impeller (MacArthur column 3, lines 10-16). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to further modify the impeller of Dresser by utilizing a groove 
arrangement as taught by MacArthur for the purpose of breaking up the boundary layer 
thereby reducing distortion and evening out the velocity profile of the flow through the 
impeller. 

Allowable Subject Matter 

Claims 17,20 and 21 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The instant invention is deemed to be a non-obvious improvement over the 
invention of U.S. Pat. No. 3,481 ,531 . The improvement comprises an impeller having a 
boundary layer expansion prevention device in the form of a plurality of groove that are 
divided into a plurality of regions between upstream and downstream, intersecting 
diagonally, or concentric with the axis of rotation of the impeller. These arrangements 
of the grooves are not known nor would it have been obvious to one of ordinary skill in 
the art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NATHANIEL WIEHE whose telephone number is 
(571)272-8648. The examiner can normally be reached on Mon.-Thur. and alternate 
Fri., 7am-4:30pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Look can be reached on (571)272-4820. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/NATHAN WIEHE/ 
Nathan Wiehe 
Examiner 
Art Unit 3745 

/Edward K. Look/ 

Supervisory Patent Examiner, Art Unit 3745 



